This paper describes an efficient approach for the regioselective synthesis of new series of twenty 1-aryloxy(thio)acetyl and 1-(phenylamino)acetyl-substituted 5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazoles (3) in 34-96% yields from the cyclocondensation reaction of 4-alkoxy-4-alkyl-(aryl/heteroaryl)-1,1,1-trifluoroalk-3-en-2-ones with different substituted acetohydrazides. Dehydration reactions of 3, carried out in the presence of thionyl chloride, furnished two examples of aromatic 5-trifluoromethyl-1H-pyrazole derivatives, in 78-82% yields. From antimicrobial tests the fungi C. albicans proved to be particularly susceptible to the action of 1-(phenylamino)acetyl-substituted 3-alkyl-2-pyrazoline derivatives; however the first results are still weak when compared to standard drugs.
Introduction
Pyrazoles, 2-pyrazolines, and their derivatives have a long history of applications in the pharmaceutical and agrochemical industry. Several pyrazoline derivatives, in special, trifluoromethylated ones possess important biological activities in medicinal and agricultural scientific fields as antibacterial, antifungical, antiviral, antitubercular and antitumor agents as well as dyestuffs, analytical reagents and agrochemicals. 1 Some of the pyrazoline derivatives are reported to endue antiinflammatory, anticancer and antidiabetic properties, 2 therefore, they are
The compounds 1 were synthesized according to a brief review of literature and their structures were assigned from NMR experiments and by comparison with data of other compounds previously described. [9] [10] [11] [12] The reactions to obtain the new compounds 3 were monitored by thin-layer chromatography (TLC) and the optimal temperature and reaction time were under reflux for a period of 16 h. After solvent evaporation, all the products were obtained as colorless, yellow or brown solids by a simple filtration, except for the products 3ca-3db which were isolated as yellow oils. The structures of all compounds 3 synthesized in this work were supported by 1 H, 13 C { 1 H} NMR and mass spectrometry (GC-MS) and their purity was proven by Elemental Analyses.
Subsequently, after a review of the literature and attempting to obtain aromatic pyrazoles for further biological assays, we chose thionyl chloride/pyridine as the dehydrating agent and report here the conditions required to accomplish the dehydration of two representative examples of compounds 3 (3ac and 3bc), which present a hydroxyl and a trifluoromethyl group, a aryloxy(thio)acetyl or (phenylamino)acetyl group attached directly to the C-5, C-3, and N-1 atom of the 2-pyrazoline ring, respectively which present an hydroxyl and a trifluoromethyl groups attached directly to the C-5, and anaryloxyacetyl group at the N-1 position of the 2-pyrazoline ring, respectively (Scheme 2). Although, there is a relative difficulty to carry out the dehydration reaction because of the presence of the carbonyl function at position 1 of these two examples of 2-pyrazolines, these compounds underwent dehydration to give the respective 1-(2-naphthoxyacetyl)-and 1-(phenoxyacetyl)-substituted 5-trifluoromethyl-3-phenyl-1H-pyrazoles 4ac and 4bc in 78-82% yields. The reactions were carried out by stirring the mixtures of 3, thionyl chloride, and pyridine at 80 °C for about 1 h in benzene as solvent (Scheme 2), according to similar procedures to those described in the literature.
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Scheme 2. Synthetic route for aromatic 1H-pyrazoles 4. Reagents and conditions: (i) SOCl2, Pyridine, Benzene, reflux, 1 h. Compounds 3 showed the 1 H NMR chemical shifts of the diastereotopic methylene protons (H-4) of pyrazoline ring as a characteristic AB system with a doublet in average at δ 3.79 and the other doublet at δ 3.48 ppm, respectively with a geminal coupling constant of ~19 Hz. The hydroxy protons are shown in the 1 H spectra in average at δ 8.14 ppm.
The 1 H NMR of the diastereotopic hydrogens of CH2 group directly bonded to the heteroatoms showed the largest change in chemical shifts. It is known that electronegative atoms such as oxygen, nitrogen and sulfur deshield the hydrogen atoms. The extent of deshielding is proportional to the electronegativity of the heteroatom and its proximity to the hydrogen. 17 This trend has been observed by chemical shifts of diastereotopic hydrogens of CH2 group obtained in each series: the products 3aa-3ae and 3ba-3be (Z = O) showed doublets in average at δ 5.28 and 5.17 ppm for both of them, the products 3ca-3ce (Z = S) showed one doublet in average at δ 4.16 and the other doublet at δ 4.04 ppm; and the products 3da-3de (Z = NH) showed doublets in average at δ 4.21 and 4.06 ppm, all of them with a geminal coupling constant in average at ~16 Hz. Compounds 3da-3de also showed a signal for the NH group at ~5.75 ppm.
Compounds 3 present the typical 13 C chemical shifts of the pyrazoline ring at δ 150.6 ppm (C-3) and δ 45.4 ppm (C-4). The C-5 shows a characteristic quartet at δ 90.4 ppm with 2 J CF = 34 Hz due to the attached F3C group. The F3C group shows a typical quartet at δ 122.8 ppm with 1 JCF = 286 Hz. The carbonyl carbon showed signal in the range of δ 166.8 ppm.
The heteroatom electronegativity effect observed in 13 C NMR was similar to that observed in 1 H NMR: compounds 3aa-3ae and 3ba-3be (Z = O) showed a signal in the range of δ 155.8 and 157.9 ppm for the C=O and another signal in about of δ 66.1 and 65.9 ppm for CH2 group, respectively; compounds 3ca-3ce (Z = S) showed a signal in the range of δ 135.5 ppm for the C=O and another signal at ~36.9 ppm for the CH2 group; for compounds 3da-3de (Z = NH), the C=O showed a signal in the range of δ 146.8 ppm and the CH2 group another signal in average at δ 46.1 ppm.
Compounds 4ac (ArZ = 2-Naphthyl-O and R = Ph) and 4bc (ArZ = PhO and R = Ph) presented only relevant distinctions in relation to compounds 3 for the chemical shift of CH2 group and H-4, C-4 and C-5 of the pyrazoline ring. The 1 H NMR showed a singlet for the CH2 group in δ 5.84 and 4.67 ppm and methylene protons (H-4) of pyrazoline ring as a singlet in δ 7.57 and 6.89 ppm for compounds 4ac and 4bc, respectively. In the 13 C NMR, C-5 presents a characteristic quartet in average at δ 133.2 ppm with 2 J CF = 41 Hz due to the attached F 3 C group. The F3C group shows a typical quartet in average at δ 119.0 ppm with 1 JCF = 268 Hz. 20 for filamentous fungi. The best results were obtained with compounds 3cb, 3da, 3db and 3dc, which showed poor antifungal activity against C. albicans, with MIC equal to 0.31, 0.70, 0.33 and 0.27 µM, respectively. Once the most notable results were observed for 3da-3dc series, where Z = NH, we assigned the presence of NH group as the common feature in these compounds as the possible antifungal agent. All results are shown in Table 1 . 
Antimicrobial activity
A - - 0.0002 0.0067 0.0002 - - - B - - - - - 0.0131 - - C - - - - - - 0.001
Conclusions
To summarize, in this study we showed a method to obtain new series of 1,3,5,5-tetra-substituted 5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazoles with introduction of 1-(2-naphthoxyacetyl)-, 1-phenoxyacetyl-, 1-thiophenoxyacetyl-and 1-(phenylamino)acetyl moieties in a one-step reaction. This regioselective method furnished air-stable products in very good yields.
We also evaluated the antimicrobial profile of these new compounds. Of the microorganisms tested, C. albicans proved to be particularly susceptible to the action of compounds 3da, 3db and 3dc. We assigned these results to the presence of NH group as possible responsible for the antifungal activity. However, these results are negligible when comparisons are done with standard drugs. In addition, further studies are needed to increase these results, once several other substituents can be attached to positions 3 and 4 of pyrazoline ring.
Experimental Section
General. Unless otherwise indicated all common reagents and solvents were used from commercial suppliers without further purification. All melting points were determined using open capillaries on an Electrothermal Mel-Temp 3.0 apparatus and are uncorrected.
1 H and 13 C NMR spectra were acquired on a Bruker DPX 200/400 spectrometer 5 mm sample tubes, 298 K, digital resolution ± 0.01 ppm, in DMSO-d6 and CDCl3 using TMS as internal reference. The GC was equipped with a split-splitless injector, autosampler, cross-linked HP-5 capillary column (30 m, 0.32 mm of internal diameter), and the helium was used as the carrier gas. The CHN elemental analyses were performed on a Perkin-Elmer 2400 CHN elemental analyzer (São Paulo University, USP/Brazil).
Synthesis
The 2-(aryloxy)aceto-, 2-(phenylthio)aceto-and 2-(phenylamino)acetohydrazides 1a-d were obtained by the method reported in previous publication and had their molecular structure, 1 H and 13 C { 1 H} NMR data and melting points compared with the available literature.
9-12
4-Alkoxy-4-alkyl-(aryl/heteroaryl)-1,1,1-trifluoroalk-3-en-2-ones 2 were prepared according to the previous publication 14 from the trifluoroacetylation reaction of the respective enolethers 2a-b or acetals 2c-e with trifluoroacetic anhydride in the presence of pyridine. The pure compounds 2 were obtained by distillation under reduced pressure in agreement with the literature data.
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General procedure for synthesis of 5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazoles 1-(2-naphthoxyacetyl)-, 1-phenoxyacetyl-, 1-thiophenoxy-acetyl-, 1-(phenylamino)acetyl derivatives (3aa-3de) To a stirred mixture of the respective hydrazide 1a-d (2 mmol) in MeOH (15 mL), the corresponding 4-alkoxy-4-alkyl(aryl/heteroaryl)-1,1,1-trifluoroalk-3-en-2-ones 2a-e (2 mmol) was added. The mixture was stirred under reflux for 16 h. After this time, the solvent was evaporated and the products were obtained regioselectively as colorless, yellow or brown airstable products. Compounds 3 presented a high degree of purity and did not undergo recrystallization. -5-hydroxy-4,5-dihydro-1H-1-(2-naphthoxyacetyl)pyrazole (3aa) . Yellow solid; yield 65%; mp 119-121 ºC. 
5-Trifluoromethyl

5-Trifluoromethyl-5-hydroxy-4,5-dihydro-3-(1-naphthyl)-1H-1-(2-naphthoxyacetyl)pyrazole (3ae
